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Insert for a Container of Liquid with Time-determined Positioning in a Gas-pressurized 
Liquid 

5 

The present invention pertains to an inner container, which can be added to a can that is under the 
pressure of a gas or to a pressurized container sealed in another manner ("Titanic" widget or 
wedge). This inner container is an insert, which can change the properties of the surrounding 
liquid when the pressurized container is opened, e.g., it promotes the formation of gas bubbles 
10 and/or releases an additive stored separately up to the point of opening of the pressurized 

container, so that this additive can still mix with the liquid before the liquid is poured out of the 
opened container. The insert according to the present invention is independent from the nature 
and the intended use of the surrounding liquid; however, it is also well suited especially for 
beverages that are filled, for example, in beverage cans. 

15 

Various inserts, which change the properties of a beverage at the moment at which the consumer 
opens the package, are known in the beverage industry. Thus, it has been known for a long time 
that inner containers, which can be filled with gaseous or liquid nitrogen or another gas before the 
can is sealed, can be used in cans intended for storing especially carbonated beverages and above 
20 all beer. These inner containers shall ensure, for example, that foaming beverages such as beer 
will develop a beautiful, stable head of froth on opening the can, or they may be provided for 
mixing with the beverage an ingredient stored separately from the beverage in the can at the time 
of opening the can. The first example is known to the person skilled in the art under the name 
"widget," the second under the name "wedge" or the trademark "FreshCan." 

25 

The principal feature common to these active inserts is, as a rule, that they are "charged" with the 
pressure that builds up in the head space of the packaging after the packaging is sealed. They are 
then activated by the abruptly occurring pressure drop during the opening of the beverage 
container and the pressure difference developing at that time between a gas space in their interior 
30 and their environment. To achieve this, their interior usually communicates with the liquid 

surrounding them such that the gas present in the inner container in the state of the filled, sealed 
can cannot escape into the surrounding liquid. Many suggestions have been made for this in the 
state of the art. Thus, the inner containers may have, for example, at least one and 

35 REPLACEMENT PAGE (RULE 26) 

especially two openings with only a small diameter, which is selected to be such that the surface 
tension of the liquid prevents gas bubbles from escaping in the filled and sealed state of the 
container. This effect is known as the so-called "gas bubble point effect." Gas containers with 
40 only one such opening are described, for example, in EP 448 200 Al and in EP 520 646 Al , and 
those with two such openings are described in WO 95/08493. Openings with diameters 
dimensioned in this manner will hereinafter also be called openings with a reduced diameter. 

It has been suggested both to provide the inserts floatingly on or in the liquid and to lock them in 
45 the container. According to a suggestion in WO 95/08493, a widget provided with two openings 
with a reduced diameter can be fastened on the bottom of a beverage can. WO 91/07326 
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suggests, among other things, that the gas-pressurized container shall have flexible arms with 
flanges, which fix the gas-pressurized container in a preset position in an upper or middle area of 
the container by press fit. It is suggested in WO 95/05325 that a gas-pressurized container be 
provided, which floats on the liquid. 

5 

To ensure that all such inserts can optimally assume their function, they must meet a plurality of 
conditions: At the time of the sealing of the outer container as well as for some time thereafter, 
the gas space of the insert should communicate with the gas space that is formed during the 
sealing of the outer container above the liquid level of the outer container ("head space"). 

10 Pressure equalization is thus brought about between the two gaseous compartments - and 

consequently a pressure charging of the insert - without part of the volume of the insert becoming 
filled with liquid and without the quantity of the desired effect thus being reduced as a 
consequence of the contraction of the gas in the insert. This is frequently brought about by 
providing the opening or one opening with a reduced diameter relatively far at the bottom of the 

15 insert and fixing the insert on the bottom of the liquid container. After filling and sealing, the 
container is then turned upside down until the pressure equalization mentioned takes place. 
However, since there is frequently a risk that a certain quantity of liquid will nevertheless 
penetrate, the geometry of the insert must prevent this liquid, when the container is again returned 
into its original position intended for opening, from flowing into an area that covers the opening 

20 and thus representing a barrier for the later discharge of gas, as this is suggested, for example, in 
EP 520 646, or a second opening, likewise with reduced external dimensions, which is arranged 
in the upper area of the widget, is provided. What is awkward with such inserts is not only the 
additional step of turning upside down after sealing, but also and especially the fact that the insert 
must be fastened to the inner bottom of the can before the can is filled. This is very complicated 

25 not only technically but logistically as well. If it is fastened with an adhesive, it must, in 

addition, be ensured that this is toxicologically harmless, tasteless and also has long-term stability 
against the surrounding liquid. 

Floating inserts must be designed such that when the beverage container is opened, the gas must 
30 not escape through the opening in the insert that connects the gas space above the beverage level 
with the gas space in the insert, because the effect would "fizzle out" in such a case. Therefore, 
at least this opening must be designed as a valve, which permits only the entry, but not the escape 
of gas. Furthermore, such widgets must have a lower opening submerged in the liquid, through 
which the gas can again escape on opening the beverage container. Such widgets are described, 
35 for example, in WO 95/05326 and in EP 1 055 614 Al . However, this principle works only if 
even small quantities of liquid are prevented with certainty from entering the gas-pressurized 
container. In addition, the effect thus achieved is only moderate because the gas must escape 
downward at the moment of the pressure drop when the outer liquid container is opened. This 
also entails the risk that the widget will rotate in the liquid during the opening of the can until the 
40 gas outlet ceases to be submerged in the liquid. 

An alternative is provided in WO 97/00214, whose floating widget requires an orienting device, 
which inevitably imparts to it a given orientation, and in which a plurality of passage channels 
ensure that gas can enter the widget from the gas space located in the liquid container above the 
45 liquid level and can again escape downward during the opening of the liquid container and the 
pressure drop associated therewith. This orientation aid notwithstanding, this widget may 
unintentionally rotate and, in addition, its construction is excessively complicated. 
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Besides wedges installed in a fixed position in the liquid container and widgets that float on top of 
the liquid, suggestions have also been made already to use widgets that shall be able to first float 
on the liquid, rotate and sink after some time. Thus, WO 95/04688 discloses a capsule with two 
5 chambers, which has a first opening, which is submerged in the liquid, communicates with the 
upper chamber in the capsule via a tube or the like and through which liquid can enter. When 
this liquid enters, gas is displaced from the upper chamber (ballast chamber), and this gas passes 
over into the lower chamber (pressure chamber) via a second opening, which must be protected 
from filling with this liquid. This [second chamber] communicates via another tube, which 

10 likewise passes through the partition between the two openings, with a discharge opening on the 
top side of the capsule, which is in contact with the gas space of the liquid container. A similarly 
complicated suggestion is found in WO 95/03982. Since the pressure chamber and the ballast 
chamber communicate with one another via a fine pressure equalization tube in these widgets, the 
ballast chamber must not have a direct opening to the outside on its outer side, because liquid 

15 could otherwise enter the pressure chamber. 

The large amount of state of the art on this subject shows that a large number of suggestions have 
been presented to solve the above problem, but they are imperfect or are associated with 
excessively great technical efforts. 

20 

The so-called wedges use the same principle as the widgets, but this is used additionally or also 
alternatively to store an ingredient separately during the storage of the liquid in the liquid 
container, doing so in such a way that it automatically mixes with the liquid surrounding the inner 
container when the container is opened and a pressure drop develops in the process. Thus, WO 

25 99/54229 discloses an inner container with two chambers, one chamber of which has an opening 
with a reduced diameter, which maintains a communication between the interior of this chamber 
and the external environment, so that the overpressure of gas prevailing in a beverage container 
can be admitted to this chamber as it was described above for the widgets. This chamber is 
separated by an inner wall, which is impermeable to gas and liquid, from a second chamber, 

30 which is intended for storing a substance, The latter, for example, a liquid or solid taste-bearing 
substance or a minor nutrient, shall mix with the surrounding beverage on opening the beverage 
can. The container having the two chambers is composed of an upper part and a lower part in 
such a way that the pressure difference occurring when the beverage can is opened and the 
pressure drop developing in the process generates forces that are stronger than the connection 

35 between the two parts, and the chamber accommodating the additive is "burst," so that the 
substance it contains flows into the surrounding beverage liquid. 

The use of wedges is associated with difficulties similar to those described above for the widgets. 
Bonding to the bottom before filling the beverage liquid requires a considerable effort and the use 
40 of toxicologically harmless, odorless and tasteless adhesives which are stable during storage and 
when exposed to the beverage. If they are designed as floating wedges, the problems described 
above will be encountered as well. 

The object of the present invention is to provide an insert for containers containing gas- 
45 pressurized liquids, especially beverages, which said insert has, independently from its intended 
use and consequently independently from how its interior is designed, a gas compartment, which 
reliably communicates with the gas space formed in the liquid container after the sealing via an 
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opening with a reduced diameter upon the sealing of the liquid container, while the said opening 
shall be surrounded by liquid at the time of opening the liquid container, which happens later, 
such that the pressure difference developing abruptly during the opening can exert the desired 
effect. This insert can be provided for improving the formation of gas bubbles and/or to store a 
5 second ingredient, but for other purposes as well. 

This object is accomplished by an insert that has a body that can be activated by pressure and has 
at least one cavity, in conjunction with a positioning device, wherein (a) the body that can be 
activated by pressure has at least one opening with a reduced diameter, which connects the cavity 

10 with the environment of the insert and is located in a location that lies above the level of the liquid 
when the insert is floating, and (b) the positioning device comprises a floating body, which has a 
small opening, which is submerged in the liquid when the insert is placed on the latter, at least 
one ventilation opening, which communicates directly with the external environment of the insert, 
and a minimum volume, which ensures that the insert will sink into the liquid when filled with 

15 liquid. 

The attached figures show specific embodiments of the insert according to the present invention, 
namely, 

20 Figure 1 shows an insert with a floating body in the form of a boat, 

Figure 2 shows an insert with a floating body in the form of a covered boat ("submarine"), 

Figure 3 shows an insert whose body, which can be activated by liquid, is a single-chamber 
25 widget, into which an additional weight was introduced, 

Figure 4 shows an insert whose body, which can be activated by pressure, is a two-chamber 
wedge, into which an additional weight was introduced, and 

30 Figure 5 shows a specific possibility of how an insert according to Figure 4 can be composed of 
two components, which separate as a consequence of the pressure drop during the opening of the 
beverage container and release the contents of the product chamber. 

The term "small opening" does not mean the same as the term "opening with a reduced 
35 diameter." The small opening is rather an opening that permits liquid to pass through it, but this 
passage shall be so slow thanks to the selection of the small dimensions that the liquid will flood 
the floating body in a matter of minutes or even more slowly. The person skilled in the art can 
easily determine the dimensions of this opening on the basis of his knowledge and simple 
experiments; in addition, suitable parameters are available to him based on the example. Thus, 
40 the dimensions are preferably in the range of about 0.5 mm to 2 mm and preferably 1-1 .5 mm for 
aqueous liquids and hydrophobic materials of the floating body such as polypropylene. 

Besides the above-mentioned openings, the insert according to the present invention has (at least) 
one ventilation opening. The term "ventilation opening" implies that this opening of the floating 
45 body enables gas to escape. It is therefore preferably located above the level of liquid when the 
insert according to the present invention is placed on the liquid and it is always above the small 
opening, and it ensures in a simple manner that when the floating body is flooded, the gas 
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contained in it can escape. This ventilation opening may be designed as a completely free 
opening. It may be formed, for example, by the floating body having no cover or wall on its top 
side at all. However, the floating body may have, instead, one or more openings in one or more 
areas at a suitable level, but it may otherwise be closed. The size of this opening/these openings 
5 is naturally completely noncritical. It may be the same as that of the small opening explained 
above, but it may also be larger or smaller. 



10 The term "body that can be activated by pressure and has at least one cavity" shall comprise all 
the bodies that have, in the manner of a widget or wedge, at least one cavity, which 
communicates with the environment via (at least) one opening with a reduced diameter as was 
described above. It shall be pointed out in particular that the suitable bodies that can be activated 
by pressure comprise all the bodies that possess the necessary properties, independently from the 

1 5 intended purpose and also independently from whether the liquid to be sealed in the outer liquid 
container is intended for consumption or is used for other purposes. However, the present 
invention is suitable above all for packagings for beverages such as cans and here for the 
embodiment of widgets having one or two openings with a reduced diameter with at least one 
hollow interior space as well as for wedges, which have at least two chambers, one of which is 

20 hollow and ensures pressure equalization via one or more openings with a reduced diameter, and 
the second of which is used to accommodate an additional substance such as a minor nutrient or 
flavoring agent. 

The insert according to the present invention is thrown into the liquid container before or after it 
25 is filled and it immediately assumes a floating position because of the inherent buoyant force of 
the floating body. The liquid container is sealed after filling, optionally under pressure. The 
pressure building up in the gas space above the level of the liquid is equalized with the cavity in 
the body that can be activated by pressure via the opening with a reduced diameter. The openings 
with a reduced diameter that are known in the state of the art permit the pressure charging of 
30 suitable cavities within a period of usually about 10 sec to 300 sec, and this period is, of course, 
also needed by the inserts according to the present invention in case of the same construction. At 
the same time, liquid enters the floating body via the small opening of the insert according to the 
present invention, which is located under the level of liquid. This opening is dimensioned such 
that the floating body is filled completely only after the end of the period that is needed for the 
35 pressure charging and thus causes the insert to sink. If the liquid container is then opened later, 
the insert is located on the bottom of the liquid container, so that the opening with a reduced 
diameter is submerged in the liquid and can exert its effect to the full extent. 

The floating body is preferably arranged outside the body that can be activated by pressure. 

40 

In an especially preferred embodiment, the floating body has the shape of a boat, which carries 
the body that can be activated by pressure and has at least one cavity. In this embodiment, the 
insert is, of course, introduced, e.g., thrown into the liquid container only after the liquid has 
been filled in. The boat has a bottom as well as a circumferential side wall, which is designed 
45 such that the capacity of the boat has the necessary minimum volume according to the present 
invention with the pressure-activated body located in it. The body that can be activated by 
pressure can be inserted into the floating body in the fully formed form. As an alternative, parts 
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of the body that can be activated by pressure may at the same time be parts of the boat. For 
example, the bottom of the body that can be activated by pressure may be part of the bottom of 
the boat, which extends farther to the outside and is surrounded all around by the said side wall. 
Instead of or in addition to this, the body that can be activated by pressure may also have a part of 
5 the side wall in common with that of the boat. It must, of course, be ensured in this embodiment, 
which cannot be rotationally symmetrical, that the weight distribution does not lead to an oblique 
position of the insert when it is placed on the liquid. Finally, it would also be possible, for 
example, that the body that can be activated by pressure extends in an annular pattern at the side 
wall of the boat, so that its outer side wall is also the wall of the boat at the same time. 

10 

In another preferred embodiment of the present invention, the floating body has the shape of a 
closed cavity. For example, the boat, as it was described above, may be provided with a cover. 
This embodiment has the advantage that the insert can be introduced into the liquid container at 
15 any desired time and that it can be thrown onto the liquid when it is introduced later without the 
risk that the floating body would be flooded before time in case of an accidental tilting. The 
cover also has one or more openings in this embodiment, which may be, e.g., small openings, in 
order to make possible the escape of gas from the floating body being filled during sinking. 

20 The one or more small opening(s) may be located on the bottom and/or in the side wall of the 

floating body in all embodiments. Only one of them has to be arranged under any circumstances 
such that it is located under the level of the liquid when the insert is floating on the liquid. 
Sinking of the insert can be accelerated with an additional opening (with additional openings) 
located farther above when the floating body is already partially flooded. 

25 

The materials for the body that can be activated by pressure, the floating body and optionally the 
materials used as an additive for mixing with the liquid, on the one hand, and the cavities present, 
on the other hand, are selected in a suitable manner such that the insert will float reliably when 
placed on the liquid, and, by contrast, it will sink reliably after the floating body is filled. To 
30 compensate possible buoyant forces, a weight having the force G may be provided. These 
buoyant forces F are, e.g., 

Fdensity = Vmaterial * (pliquid - pmaterial) * g 
F Archimedes, 1 = V floating body * pliquid * g 
35 FArchimedes.2 = Vbody * piiquid - pbody) * g 

The weight G must be such that 

G > Fdensity + FArchimedes,2 Equation 1 

40 G < Fdensity + FArchimedes.l + FArchimedes,2 Equation 2 

This means that the insert, i.e., the entire object, floats when the floating body is not flooded, but 
it sinks when it is flooded. What is particularly important in the consideration of the physical 
conditions is the density pbody and the volume Vbody of the body that can be activated by pressure, 
45 which are therefore to be taken primarily into account. This mean density may be greatly 

affected, for example, by the density of the additional substance, with which the second chamber 
of a widget may be filled, and by the size of the cavity or cavities in the body that can be 
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activated by pressure. 

If the above inequations are applied to the widgets or wedges known in the state of the art, it is 
seen that these cannot meet the above conditions, because Vnoatingbody = 0 applies to them. 
Consequently, they do not meet the constraints for floating and sinking according to Equations 1 
and 2, so that they cannot be positioned in a pressure- and time-determined manner. 

As was mentioned above, the formation of gas bubbles can be improved with the present 
invention in a liquid that is sealed under gas pressure in a container when that container is 
opened. This happens with the use of the following steps: 



(a) Filling of the open container with the liquid, 

(b) introduction of an insert according to the present invention into the container before or 
after the liquid is filled in, 

(c) sealing of the liquid container, optionally with the admission of a pressure into the gas 
space above the liquid in the liquid container such that an overpressure will build up 
within the liquid container compared to the ambient pressure after the sealing, 

(d) a slow pressure equalization is made possible between the interior of the at least one cavity 
in the insert and the gas space above the level of liquid in the liquid container, 

(e) the insert is allowed to sink to the bottom of the liquid container, 

(f) opening of an opening intended for this purpose in the liquid container, as a result of 
which an abrupt pressure drop to ambient pressure takes place in the liquid container, and 

(g) gas bubbles are allowed to leave the cavity of the body that can be activated by pressure 
through the opening with a reduced diameter. 

In addition, the present invention can be used to mix a substance stored separately in a container 
with a liquid contained in the container when the container is opened. This occurs due to the 
following steps: 

(a) Filling of the additional cavity (8) of an insert according to the present invention, which 
cavity is intended for this purpose, with the solid or liquid substance, 

(b) filling of the open container with liquid, 

(c) introduction of the insert into the container before or after the liquid is filled in, 

(d) sealing of the liquid container, optionally with the admission of pressure into the gas space 
above the liquid in the liquid container, such that an overpressure will build up within the 
liquid container compared to the ambient pressure after sealing, 

(e) a slow pressure equalization is made possible between the interior of the at least one cavity 
in the insert and the gas space above the level of liquid in the liquid container, 

(f) the insert is allowed to sink to the bottom of the liquid container, 

(g) an opening intended for this purpose is opened in the liquid container, as a result of which 
an abrupt pressure drop to ambient pressure takes place in the liquid container, and 

(h) the wall between the cavities (8) and (9) of the insert is allowed to open due to the 
overpressure generated in the cavity (9) during the opening of the liquid container and the 
release of the solid or liquid substance contained therein into the surrounding liquid. 
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The present invention shall be explained in greater detail below on the basis of figures and 
exemplary embodiments. 

Example 1 

5 

An insert has a body 4 that can be activated by pressure in the form of a widget, e.g., one shown 
in Figure 3, which is arranged in a boat-shaped floating body as is shown in Figure 1 or in a 
submarine-shaped floating body as is shown in Figure 2. The floating body has a bottom 1, 
which is integrally connected with the bottom of the body that can be activated by pressure, as 
10 well as a wall 2, and it is optionally a floating body 1 1 with a cover 6. The figures are to be read 
in this example such that the components are rotationally symmetrical in relation to a vertical axis 
x. It shall, however, be pointed out that the geometry of the insert according to the present 
invention may, of course, also be different, e.g., with a square, rectangular or polygonal 
horizontal projection, or also asymmetrical in relation to the axis x. 

15 

The body that can be activated by pressure has a cavity with an inner volume of about 10 ml. It 
was made of polypropylene, which has a density of about 850 kg/m 3 . The reduced diameter of 
the opening 10 is approx. 0.25 mm, which causes the widget to be completely charged with the 
prevailing pressure after about 30 sec when it is used in a beverage can, e.g., a beer can. 

20 

The floating body has a bottom diameter of about 40-50 mm and a height of about 10-20 mm. 
Thus, minus the widget located in it, it has a net volume of about 22 mL. Its openings 3 and 
optionally 5 are small openings in the sense of the present invention: They have a diameter of 
approx. 1 .5 mm. When the insert is placed on water, the floating body is flooded in about one 
25 minute. 

A weight 7 of approx. 17 g with a force of 170 mN is arranged in the widget to ensure that the 
insert will sink. The following equations will assume the following form for water with a density 
of approx. 1 ,000 kg/m 3 and air as the surrounding gas with a density of approx. 0: 

30 

Fdensity = 4 * 1 0* m 3 * (1000-850) kg/m 3 * 9.81 m/sec 2 
FArchimedes,i = 22 * 10 -6 m 3 * 1000 kg/m 3 * 9.81 m/sec 2 
FAr C hi me des,2 = 10 * 1 0* m 3 * (1000-0) kg/m 3 * 9.81 m/sec 2 . 

35 Thus, the decisive buoyant forces will be: 

Fdensity = 1 0 mN 

F Archimedes, i =215 mN, and 

FArchimedes,2 = 100 mN. 

40 

Thus, the constraints of Equations 1 and 2 are: 

170 mN > 10 mN + 100 mN [Equation 1] 

170 mN < 10 mN + 100 mN + 215 mN [Equation 2] 

45 

Thus, an insert with the dimensions and properties according to this example meets the necessary 
conditions and can be used according to the present invention as an insert with time-determined 
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positioning. The weight is selected to be such that the inequations are satisfied generously. 
Minor secondary effects, such as the surface tension of the water, cannot therefore have any 
effect on the sinking behavior. 

5 Example 2 

Figure 4 shows an insert whose body that can be activated by pressure is a wedge with a gas 
chamber 9, which communicates with the environment via an opening with a reduced diameter, 
and with a product chamber. To increase the weight, a weight 7 is introduced into the product 

10 chamber. The wedge is surrounded by a covered floating body ("submarine" floating body) 11, 
which has a first small opening in its bottom and has a second such opening in its cover for the 
purpose of pressure equalization. Figure 5 shows an example of how such an insert can be made 
of only two components (without taking the weight into consideration). The bottom of the body 
that can be activated by pressure and the bottom of the surrounding floating body are made 

15 integrally in one piece, and the lower part of all side walls, the partition between the gas chamber 
9 and the product chamber 8 in the wedge, the outer wall of the wedge and the outer wall of the 
floating body is made integrally in one piece with this bottom, while the upper parts of all these 
side walls are made in one piece with the top side of the wedge and with the cover of the floating 
body. The connection of the side walls in the assembled insert may be, e.g., a snap connection, a 

20 frictionally engaged connection or a connection consisting of an adhesive that is not very strong, 
which is burst by the abruptly occurring pressure difference between the gas space 9 and the 
environment as well as the product container during the opening of the liquid container. Details 
of this can also be found in the specification of WO 99/54229, in which two-chamber wedges of 
the type being used here are generally described. 

25 

The embodiments of this example may also be rotationally symmetrical, but they do not have to 
be. 

* * * 
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